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AB An aq. soln. of metronidazole in which the concn. of . • 
metronidazole is >0.75 is described. The soln. contains the 
soly. enhancer hydroxypropyl- . beta . -cyclodextrin (I) and 
may addnl . contain niacinamide. Methods of manuf . and 
therapeutic use of the soln. are disclosed. Thus, a stable 1.0% 
aq. gel compn. contained metronidazole 1.00, I 5.00, 
methylparaben 0.15, propylparaben 0.03, glycerin 5.00, hydroxyethyl 
cellulose 1.50, disodium edetate 0.05, and water qs to 100%. 
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AB A pharmaceutical compn. suitable for topical administration to an eye 
contains a selective COX- 2 inhibitor or nanoparticles of a drug of low 
water soly., at a concn. effective for the treatment 

and/or prophylaxis of a disorder in the eye, and 1 or more ophthalmically 
acceptable excipients that reduce rate of removal from the eye such that 
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the compn. has an effective residence time of 2-24 h. Also provided is a 
method of treating and/or preventing a disorder in an eye, the method 
comprising administering to the eye a compn. of the invention. Thus, an 
ophthalmic nanoparticle suspension contained valdecoxib at 2.15 mg/g, 1.2% 
glycerin, 0.8% EDTA disodium salt, 4.0% Gelcarin GP-379NF, 0.21% SeaSpen 
PF and 0.82% Povidone. 
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Pharmaceutical oil-in-water emulsions for delivery of 
polyfunctional active ingredients with improved loading capacity, enhanced 
stability, and reduced irritation and local toxicity are described. 
Emulsions include an aq. phase, an oil phase comprising a 
structured triglyceride, and an emulsifier. The structured triglyceride 
of the oil phase is substantially free of triglycerides having three 
medium chain (C6-C12) fatty acid moieties, or a combination of a long 
chain triglyceride and a polarity- enhancing polarity modifier. The 
present invention also provides methods of treating an animal with a 
polyfunctional active ingredient, using dosage forms of the pharmaceutical 
emulsions. For example, an emulsion was prepd. , with cyclosporin A as the 
polyfunctional active ingredient dissolved in an oil phase including a 
structured triglyceride (Captex 810D) and a long chain triglyceride 
(saf flower oil) . The compn. contained (by wt . ) cyclosporin A 1.0, Captex 
810D 5.0, saf flower oil 5.0, BHT 0.02, egg phospholipid 2.4, 
dimyristoylphosphatidyl glycerol 0.2, glycerol 2.25, EDTA 0.01, and 
water up to 100%, resp. 
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EP 1993-305280 19930706 
AB The invention provides a method for enhancing the complexation of a 
cyclodextrin with a lipophilic and/or water- labile 

active ingredient which is a drug, cosmetic additive, food additive or 

agrochem. , comprising combining from about 0.1 to about 70% (wt./vol.) of 

a cyclodextrin, from about 0.001 to about 5% (wt./vol.) of a 

Pharmacol, inactive water-sol. polymer acceptable for use in a 

pharmaceutical, cosmetic, food or agricultural compn. , and said lipophilic 

and/or water-labile active ingredient in an aq. 

medium, the polymer and cyclodextrin being dissolved in the 

aq. medium before the active ingredient is added, the aq 

. medium which comprises the polymer and cyclodextrin being 

maintained at 30-150 .degree . for 0.1-100 h before, during and/or after the 

active ingredient is added, optionally followed by removal of 

water. Related methods, co- complexes of active ingredient/ 

cyclodextrin/polymer, pharmaceutical, cosmetic, food and 

agricultural compns. and cyclodextrin/polymer complexing agents 

are also provided. 
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Preparation and characterization of 
metronidazole benzoate- .gamma. - 
cyclodextrin inclusion compound 

Giordano, F.; Bruni, G. ; Abdel Hadi, Ismail; Kata, 
Mihaly; Gazzaniga, A.; Bettinetti, G. 
Dipartimento di Chemica Farmaceutica, Univ. di Pavia, 
Pavia, 27100, Italy 

Bollettino Chimico Farmaceutico (1992), 131(4), 150-6 
CODEN: BCFAAI; ISSN: 0006-6648 
Societa Editoriale Farmaceutica 
Journal 
English 

Metronidazole benzoate, an antiprotozoal drug, forms a 1:1 
(mol/mol) inclusion compd. with .gamma . -cyclodextrin. Phase- 
soly. anal., differential scanning calorimetry, x-ray diffraction 
on powder, and IR spectra were used in order to characterize the inclusion 
compd. both in soln. and in solid state. The stability of the drug to 
alk. hydrolysis was improved in aq. solns . of .gamma. - 
cyclodextrin. 
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WO 1993-US6880 W 19930726 
MARPAT 121:117696 
Sulfoalkyl ether cyclodextrin derivs . and their use as 
solubilizing agents for water insol . drugs for oral, 

intranasal, or parenteral administration are disclosed. For example, 
.beta. -cyclodextrin sulfopropyl ether (7 substituents per 



OTHER SOURCE (S) : 
AB 
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cyclodextrin mol . ) was prepd. and assocn. consts. for the equil . 
between the sulfopropyl derivs. and drugs, i.e. digoxin, progesterone, 
testosterone, and phenytoin were studied. 
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A 19951205 US 1994-240510 19940511 

US 1992-912853 19920714 
EP 1993-305280 19930706 
A method for enhancing the complexation of a cyclodextrin (I) 
with a lipophilic and/or water- labile drug, comprising combining 
. apprx. 0. 1-70% (wt./vol.) of I and . apprx . 0 . 001-5% (wt./vol.) of a 
water-sol. polymer in an aq. medium. The polymer and I 
are dissolved in the aq. medium before the drug is added. To a 
soln. contg. Na CM- cellulose 0.25 and 2-hydroxypropyl- .beta . - 
cyclodextrin 10% was added acetazolamide (II) and the soln. was 
heated at 120. degree, for 20 min and allowed to equilibrate at room temp, 
for 3 days and amt . of II was detd. The soly. of II was 
3.11mg/mL as compared to 0 . 7 for control contg. only II. Different 
formulations contg. cyclodextrin complexes with polymers and 
drugs are disclosed. 
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Cyclodextrin sulfoalkyl ethers (Markush given) are prepd. as 
clathrating agents to enhance the water soly. of 



OTHER SOURCE (S) 
AB 
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drugs. A mixt . contg. .beta. -cyclodextrin 5, NaOH 2 g, and 10 

mL water was treated with 4.5 mL of butane sultone and the 

resulting soln. was neutralized with 1 N HC1 to give sulfobutyl ether of 

.beta. -cyclodextrin. The product exhibited no observable toxic 

effects in mice over a 30 day period following i.p. injection of 0.00549 

mol/kg. 
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AB Aq. parenteral solns. of drugs which are insol . or only 

sparingly sol. and/ or which are unstable in water, are combined 
with a cyclodextrin deriv. to provide a means for alleviating 
problems assocd. with drug pptn. at the injection site and/or in the lungs 
or other organs following parenteral administration. Another approach is 
use of the dihydropyridine -pyridinium redox delivery system. A large no. 
of examples are given for synthesis of dihydropyridine and pyridinium 
derivs. of drugs. Data are also presented showing drug 
solubilization by cyclodextrin derivs. 
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benzoate (I) [13182-89-3] formed an inclusion 
.beta. -cyclodextrin (.beta.-CyD) in aq. 
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soln. and in the solid phase. A phase soly. diagram was 
obtained and an apparent 1:1 formation complex const, of 1.3 .times. 103 
M-l was detd. A microcryst . inclusion complex had the stoichiometric 
compn. of 1:1.5 (drug- .beta . -CyD) . By inclusion complexation of the I 
with .beta. -CyD the phase transition of the clin. used anhyd. form of the 
compd. to the monohydrate, occurring in aq. suspensions, was 
inhibited as was the marked crystal growth resulting from the phase 
transition. Besides increasing the phys . stability of I suspensions, 
complexation with .beta. -CyD protected the drug against photochem. degrdn. 
and decreased the rate of hydrolysis. 
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AB In the systemic treatment of anaerobic infections, parenteral 
administration of metronidazole (I) [443-48-1] is preferable. 
The practical way of administering a parenteral dose (500 mg) of I in a 
single 10 -mL form can be achieved by incorporating .gtoreq.2 water 
-miscible cosolvents, e.g., ethanol [64-17-5], N, N-dimethylacetamide 
[127-19-5], propylene glycol [57-55-6], or solketal [100-79-8], into the 
aq. soln. The aq. soly. of I increased 

exponentially with increasing vol. fraction of the cosolvents. A max. 

soly. of I was obsd. in aq. solns . with a dielec. const. 

of 41.49. The importance of dielec. const, in detg. the aq. 

soly. of slightly water- sol. I, which consists of 

lipophilic and hydrophilic functional groups, is discussed. The 

aq. soly. of I can also be enhanced by 

solubilizing with a water-sol. vitamin, e.g., 

nicotinamide [98-92-0] , ascorbic acid [50-81-7] , or 

pyridoxine-HCl [58-56-0] . A cage-like structure was postulated to 

rationalize the observation that 9 mols. of vitamins are required to 

solubilize every mol . of I in the aq. soln. 
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AB A nitroreductase isolated and purified from Escherichia coli B has been 
demonstrated to have potential applications in ADEPT (antibody-directed 
enzyme prodrug therapy) by its ability in vitro to reduce 

dinitrobenzamides (e.g. 5-aziridinyl 2 , 4 -dinitrobenzamide, CB 1954 and its 
bischloroethylamino analogue, SN 23862) to form cytotoxic derivatives. In 
contrast to CB 1954, in which either nitro group is reducible to the 
corresponding hydroxyl amine, SN 23862 is reduced by the nitroreductase to 
form only the 2 -hydroxyl amine . This hydroxylamine can react with 
S-acetylthiocholine to form a species capable of producing interstrand 
crosslinks in naked DNA. In terms of ADEPT, SN 23862 has a potential 
advantage over CB 1954 in that it is not reduced by mammalian DT 
diaphorases. Therefore, a series of compounds related to SN 23862 has been 
synthesized, and evaluated as potential prodrugs both by determination of 
kinetic parameters and by ratio of IC50 against UV4 cells when incubated 
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in the presence of prodrug, with and without the E. coli enzyme and 
cofactor (NADH) . Results from the two studies were generally in good 
agreement in that compounds showing no increase in cytotoxicity in 
presence of enzyme and cofactor were not substrates for the enzyme. None 
of the analogues were activated by DT diaphorase isolated from Walker 256 
carcinoma cells. For those compounds which were substrates for the E. coil 
nitroreductase, there was a positive correlation was between k(cat) and 
IC50 ratio. Two compounds showed advantageous properties: SN 25261 (with a 
dihydroxypropylcarboxamide ring substituent) which has a more than 10 -fold 
greater aqueous solubility than SN 23862 whilst 

retaining similar kinetic characteristics and where a change in the 
position of the carboxamide group relative to the cytotoxicity ratio and 
k(cat) compared with SN 23862 (IC50 ratios 214 26.4 sec-1, respectively). 
An analogue (SN 25507) incorporating both enhanced k(cat) of 576 sec-1. 
This study elucidates some of the structural aids identification of 
further directions in the search for suitable prodrugs system. 
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An aqueous solution of metronidazole in which the 
concentration of metronidazole is higher than 0.75%. The 
solution contains the solubility enhancer hydroxypropyl- 
betacyclodextrin and may additionally contain niacinamide. 
Methods of manufacture and therapeutic use of the solution are disclosed. 
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